Aveausr, 1931

TasLe 2.~ Tabulated dala of seunding-balloon ascents made at
roken Arrow, Okla., during December, 1929—Continued

DECEMBER 29, 1929

o Humidity Wind
. o
Time ] >
90th a . g g . Remarks
mer. g g oA - 2
g | 3 85 £ | 3
% 1A > a =
P.m. M. MDb, .| Mb. M.p.s.
344 ___ 33| 9919 6.05 | sw. 5.8 | Cloudless.
800§ o6L1 5.32 | wsw 8.8
3:47___ 928 | 913.3 4,34 | wsw 10.8
1,000 | 905.4 4.20 | wsw 1.3
349 1,490 | 853.5 3.30 | w. 19.0
1,500 | 852.5 3.39 | w. 19.0
2,000 | 802.3 2,08 | wnw.| 17.5
3:52___.| 2,122 | 790.4 2,04 | wow.| 16.9
2,500 | 764.7 2.68 | wnw. 16.2
3,000 { 709.7 2.32 | nw. 14.1
3:59____| 3,711 | 549.9 1.91 | nw. 17.0
4,000 | 628.7 1.60 | nw. 19.3
5000 ! 5519 1.12 | wow.| 20.8
4:04._.| 5025 | 550.2 1.11 | wnw.| 20.8
6,000 | 484.3 0.48 | mw. 18.8
4:11__..] 6,626 | 446.0 0.27 | nnw 23.2
7,000 { 423.8 0.19 | nnw 25.0
4:15_...| 7,728 33831 0.10 | nw. 22. 8
8,000 | 369.0 0.08 | nw. 21.2
9,000 | 320.1 0.03 | n. 26. 6
4:22____| 9,686 | 289.7 £0.02 | n. 30.0 | Tropopatise.
10,000 | 276.8 0.02 | now 23.1
4:24____| 10,330 | 262.8 0.02 | nw. 19.8
11,000 | 238. 5 0.0l | nw. 29,6
12,000 | 206.5 0.01 | nw. 3.6
4:31.__.| 12,828 | 1810 0.01 | now 20.1
13,000 | 178.5 0.01 | nnw 23.8
14,000 | 151.4 (1) | nw. 20.2
15,000 | 129.5 ) | nw. 20.0
4:42____| 15,738 | 115.4 (1) | nnw 17.6
16,000 | 110.7 (1) | nnw, 13.3
17, 000 04.4 E‘) nnw. 1.8
4:50_...| 17, 556 86.4 1) | now 14.6
18, 000 80.5 (1) | now 14.4
4:54_.__| 18,550 7.6 1) | nw. 20.2

1 Less than 0,01 mb.
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WIND VELOCITIES AT DIFFERENT HEIGHTS ABOVE
GROUND

By C. F. MaARvVIN

A correspondent inquires whether the Weather Bureau
has made any investigations to determine the relative
wind velocity as indicated by an anemometer at different
heights above ground. The following reply was made:

Replying to your telegram of August 21, requesting information
a8 to velocities indicated by anemometers at different heights
above the ground, you are advised that the Weather Bureau has
conducted a number of inconclusive comparisons of wind velocities
measured at its stations at different elevations, with the hope that
some rational rule would result for coordinating the indications
at various heights. Thus far, however, we have not felt justified
in announcing any such coordination or formula, so to speak, for
reduction to uniform elevations.

The demands upon the bureau for service to the public in great
metropolitan and other city areas compel us to oceupy quarters
such as can be procured in these cities. It is recognized that the
wind-velocity records obtained under these conditions are not
entirely satisfactory. If one contemplates the skyline of the
modern great city, it is obvious that the flow of air over the house
tops and among the skyscrapers is turbulent and difficult to measure
with any specially significant result. On the other hand, observa-
tions made in the open country or in cities of moderate population
necessarily represent only those localities, and can not, with assur-
ance, be applied to other localities. OQur policy, therefore, has
been to submit records as obtained, without attempting to modify
or adjust these records, and to supply to any interested person a
complete desecription of the environment and nature of exposure
of the anemometer at the particular station, leaving it to the user
of the records to make such correlations with environment as may
seem to him to be best.

Apart from the foregoing, you are further advised that various
comparative observations have been made for winds at different
altitudes over an open plain or country, and one formula for
increase of velocity is approximately

1
v ()

where & is the height in meters above the surface for which the
velocity V in meters per second is to be computed, and A, the
known height (not less than 16 meters) at which the velocity V,
is measured. There are still other relations that cover the general
increase in velocity upward for much greater elevations. infer,
however, that you are interested only in elevations of several
hundred feet above the actual surface.

THE WEATHER AND RADIO
By W.J. HoMpHREYS

It appears to be human nature to explain whatsoever
is not understood by attributing it to something that is
still more mysterious, or even to the supernatural. At
any rate this is a very common human practice, as
excellently illustrated by the many appeals that have
come to the Weather Bureau to have radio broadcasting
suppressed, on the ground that it is burning up the water
vapor of the air and thereby, or in some other manner,
greatly decreasing the amount of rainfall, and thus
causing disastrous droughts.

On. the other hand, some who were bothered with more
rain then mneeded were equally insisterit that radio is
the cause of exeessive precipitation and floods, and urged
that therefore all wireless communication be forthwith
and preemptorily forbidden.

- Let us analyze somewhat nature’s way of making rain,
and from that see, if we can, just how and to what extent
radio does affect precipitation.

1. The first action necessary to precipitation is evapo-
ration, by which water in the gaseous form is gotten into
and made & portion of the atmosphere. Now the chief
factors that affect the rate of evaporation are: (a) Tem-
perature of the evaporating water; (b) area of the evapo-
rating surface; (¢) wind velocity; (d) dryness of the air.

Of course no one in the neighborhood of a powerful
“sending station’’ ever claims that any lake, reservoir or
other body of water near-by, spreads over a lot more
ground when the station is in operation than it does when
the station is silent. He knows, too, that the tempera-
ture of the water does not appreciably vary, if at all, with
the wireless activity. Neither, so far as any one can
observe, does the wind round about a wireless station
change with the amount of its broadcasting or receiving.
We shall see presently, too, that radio does not alter the
dryness of the air.

Obviously, since radio does not affect any of the things
that themselves make for evaporation, neither does it
affect evaporation itself.

2. The next step by nature in producing rain is to
condense the water vapor out of the air in the form of
drops. To this end two things are necessary: (¢) One of
these is the presence of condensation nuclei, that is, ex-
cessively small particles of sea salt, certain kinds of land
dust, or other substances that readily take up water
vapor. These nuclei about which cloud droplets form
always are in the atmosphere in superabundance. Be-
sides, they are not produced by wireless waves, a8 we
know by direct experiment. (b) The other essential to
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get the water vapor condensed is an adequate cooling of
the vapor, and with it (unavoidably) the other elements
of the atmosphere. But the temperature of the air does
not go down about an active wireless station any more
rapidly, nor to a lower degree, than it does at other
similarly located places.

Evidently, then, radio does not take water vapor out
of the air and make it drier, thus increasing evaporation
and subsequent rainfall. Neither does it prevent or de-
crease rainfall since it has no effect on any of the factors
of either evaporation or condensation.

Again, drought may prevail in one region at the same
time that another, with equal wireless facilities, is being
flooded. Furthermore, droughts and floods, such as we
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now have, prevailed time and again throughout the world
long before wireless was ever dreamed of.

Finally, from purely theoretical considerations, we
know that the relatively small amount of energy used in
broadcasting is not sufficient by millions of fold to produce
any appreciable change in the amount of precipitation
over either the United States as a whole, or even any one
of its units.

However much radio may be affected by the weather,
especially by the thunderstorm, no element of the weather
is affected in turn by radio. We know this from experi-
mellft and observation, and we know it from theory as
well.

AN ERROR IN THE MAXIMUM-THERMOMETER READING
By W. J. HUMPHREYS

In the case of the mercurial maximum thermometer
that breaks its column at a point of constriction the
reading always is too low if made after appreciable cool-
ing. This is well known, but perhaps not as generally
reci(‘)gnized and fully underst;oodp as it might be.

et
Va=the stem volume between consecutive degree
marks at the time of maximum temperature.
V. =the stem volume between consecutive degree
marks when the temperature is ¢.
t, =the stem reading at the point of break of
column.
t =the temperature at time of reading.
t, =the true maximum temperature.
t » =the maximum temperature as read.
M =the coefficient of the volume expansion of mer-

cury.
G =the coefficient of the volume expansion of the

thermometer stem—threefold the coefficient

of its linear expansion.

The volume of the mercury column at the time of maxi-
mum temperature, is, of course, the volume of that
portion of the stem then filled. That is, at the tem-
perature ¢,

Volume of mercury =volume of glass =V, {,—1t,)

At the time of reading, however, or when the mercury
has cooled from ¢, to f, the volume of this same mass of
mercury is

Va(‘m—ta)_MVn(tn_to)(tn—t)y or Vm(‘n_to)
{1-MG@a—1}

while the original occupied stem volume has become
. Vn(tn'—ta){l - G(tn—t)}

Hence the apparent or virtual shrinkage of the mercury,
being the difference between the true shrinkage of the
mercury and the true shrinkage of the glass, is

Valtm—1)(M—G)(tn—1)

Now the error of the reading evidently is the number
of the unit stemn volumes (volume between consecutive
degree marks) whose total volume at the time of observa-
tion, when the temperature is ¢, is equal to the virtual

shrinkage of the mercury since the temperature was {,.
Let this number be z, then

2V i=Valtn—1.)(M— G)(tu—1)
=Val'mtz—t)(M— O’ ntz—t)

From this equation the numerical value of z, the error
in question in degrees, could be computed if we knew the
ratio of V,, to V,, since the values of all the other terms
are known. Clearly, ‘

Vi=Va{l— G nt+2—1)}

But since @ is very small, 0.000025, about, per degree
centigrade, and ¢,—¢ seldom large, say, 20° C? at most,
it follows that no observable error will be made by assum-
ing V, and V, to be exactly equal to each other. With
this assumption the value of z is readily computed.

To simplify, let
M—-QG=d

Vu—to=a
Vu—t=b
Then
z=(a+2)d(b+z)

Finally, since z is very small in comparison with either
a or b, we can, without measureable error, write

z=adb
={t'w—ts) (M—G) (t'n—1t)

the form in which the value of this error commonly is
expressed.

In practice this error, or value of z, seldom amounts to
more than 0.1° F'. or 0.2°F., and therefore for most pur-
poses is negligible. It might be sufficient, however, to
change a Weather Bureau’s telegraphed valiue by 2°.
Thus, suppose the reading taken just after maximum, is
91°+, F., and the resdm% some time later, following con-
siderable cooling, 91°—, F. Owing to code exigencies the
first would be reported as 92° F., and the second aa 90° F.
Fortunately, though, even this occasional error is of little
importance, since it is the permanent station record of
actual readings and not the ephemeral telegraphed reports
that are considered in climatological and kindred studies.

In short this particular error of the maximum thermom-
eter is of little to no importance in meteorology. Never-
theless, it is pleasant to know that there is such an error
and reassuring to understand clearly when and why it
may be ignored. ‘



